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ABSTRACT

The proposed deletion of the LM erectable antenna

on Apollo J series missions has required a re-evaluation of
the performance expected from communications links using the

IM steerable and the Lunar Communications Relay Unit (LCRU)
antennas.

Using the system parameters of Apollo 12, margin

calculations show the following for the LM-MSFN links:

1.

Low power transmissions from the LM steerable an-
tenna to an Earth station using an 85 foot diameter
antenna are limited to voice and low bit rate teleme-
try data in the phase modulation mode.

To achieve positive marging for signals in the Fre-
quency Modulation mode transmitted from the LM
steerable antenna, an Earth station using a 210 foot
diameter antenna is required. '

In addition, if the LCRU performs according to current

RCA predictions, the LCRU signals should be received satisfac-
torily at a ground station using an 85 foot diameter antenna.
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INTRODUCTION

Expected communications performance of the LM and
LCRU downlinks have been calculated to determine the impact
of the proposed deletion of the LM erectable antenna on Apollo
J series missions (see Attachment 1). The results of these
performance calculations are tabulated in Tables I and II.

The ILM/MSFN system parameters used in these calcu-
lations were taken from Apollo 12 mission data (Reference 1).
Calculated power levels appearing in Tables I and II are taken
from Reference 2. The LCRU/MSFN system parameters are taken
from the RCA preliminary design report (Reference 3).

RESULTS

Results of margin calculations in Table I indicate
that Apollo mission data can be transmitted from the lunar sur-
face without the use of the LM erectable antenna. The deletion
of this antenna, however, does place the following constraints
on data transmissions from the lunar surface:

1. An Earth station using a 210 foot diameter antenna
is required to achieve positive margins for the
extra-vehicular astronaut data transmitted in the
frequency modulated (FM) mode from the LM steerable
antenna.

2. Low power transmissions from the LM steerable anten-
na to an Earth station using an 85 foot diameter an-
tenna are limited to voice and low bit rate telemetry
data in the phase modulated modes. The voice in this
case will be marginal, but should be useable.

3. An Earth station with a 210 foot diameter antenna is
required to achieve positive margins for reception
of the color television signals transmitted from
the 1M steerable antenna.

Results of margin calculations, in Table II, indicate

satisfactory reception of the Lunar Communication Relay Unit (LCRU)
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voice and television data, at a ground station using an 85 foot
diameter antenna. It should be noted that in Table II the LCRU
color television margin is calculated on the basis of a threshold
S/N of 8 dB or a resulting total received signal power of

-130.2 dBW; however, the threshold specified for Apollo 12 and
given in Table I is a total received signal power of -124. dBW.
This approximate 6 db improvement in threshold level for the

LCRU television channel corresponds to the performance improve-

ment expected from the use of pre-emphasis in the LCRU television
equipment.

CONCLUSIONS

The results of the margin calculations given in Tables I
and II are in agreement with the performance predictions of MSC,
Attachment 1, except as follows:

l. Voice transmitted from the LM steerable antenna in
the phase modulated mode at low power (Power Ampli-
fier (PA) off) to a ground station using an 85 foot
antenna will be marginal but useable. As stated in
the table of Attachment 1, the margins calculated
for the high bit rate telemetry data, if transmitted
simultaneously with voice, (-9.2dB) are very negative
for this configuration. By quieting the voice channel
and using the required signal to noise (S/N) threshold

for a bit error rate of 10-4 rather than 10_6 the teleme-

try channel margin is improved, but is still negative
by 4.7 dB. Therefore the high bit rate telemetry

data is not expected to be useable in this link config-
uration.

2. High bit rate telemetry data transmitted over the LM
steerable antenna in the phase modulated mode at low
power to a ground station using a 210 foot diameter

antenna will have a bit error of about 10_4.

3. An Farth station using a 210 foot diameter antenna
is required to achieve positive margins for the sig-
nals transmitted in the frequency modulation mode
from the IM steerable antenna.

Zrto. ddoe B

2034-NWS-ms N. W. Schroeder

Attachments 1 & 2
Tables I & II
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LY 30 ~ -
aiwoF: LDO/LOL-TO
AlLEN OF 9/ { JUL 29 1970
3 0 : MNASA Headquarters
AbLenblony Dee B, A, Patrenn, HA
RO :  Manager, Apollo Spacecraft Program

SUBJICT: Deletion of IM S-band erectable antenna

ATter cvaluation of communications systems performance on Apollo 11, 12,
and ~ 3, M3C nas concluded that the LM T-band erectable antenna is not
roquived to meet mission requirements on Apollo 16-19. As showm on the
aooached chart, lunar surface LM communications requirements are adecuately
meobt waen utilizing the IM S-bend steerable antenna for transmission to

85' ground stations. Additionally, voice, EMU data and TV requirements

can be met utilizing the LCRU in conjunction with an 85' ground station.

Bv deletion of the erectable antenna from LM-10 and subs, a weight saving
{ 18.5 pounds can be realized. In addition, approximately 20 minutes

or “VA time need not be utilized for erectable antenna set up, A cost

saving is expected and no schedule impact will be incurred because of

this change.

j Additional justification for the deletion of the IM erectable antenna is
that use of the erectable antenna stowage area for the LCRU ancillary
componcnts can allow greater preassembly of these LCRU components, thus
allowing lunar surface time savings approximately 52 minutes over the
present. design approach.

;; Tnis office recommends the deletion of the IM S-band erectable antenna
on Apollo 16-19, and regueste your concurrence with this recommendation.

.‘)/mes A

Inciosure

ccC:
MA/W. Stoney
MAT/T. Allmen



*SUOT3eTNOTED UThIPw WWODTTISHg JO SITNSSI pue 20URBWIOF
-Iad po3e3sS 9A0Qe US9M3IDQ So0URdIIDSTIP IOJ WNpueIOWSW FO JIXOF UT SJUSUOD DJON g«

"3OW STHL NI d3iNIVLE0
N339 SVH V1vad WOd 1LvY 119 HOIH IVHL NMOHS SVH J0N31d3dX3 NOISSIW SNOIA3Yd
‘T19YTIVAY 39 LON A1INOHS V1VA WOd VY 119 HOIH AVYIIANI SNIQYVW LINDYID HINOHLIY -

ao09 a009 - @009 - 14-012/n¥DT
41V @009 - 4009 - 14-98/N¥91
a009 @009 4gH aoos  NO 14-012/T19v10 33
~ ON a009 4gH Q009 440 14-01Z/T19v.10 341
G a009 ao09 ¥gH ao09 NO 14-68/T19V19 341
O
10
b ON a009 ¥gH aoo9 440 14-68/11gv10 3
Q009 a009 ¥gH aooos  No 14-01Z/T19v¥3IaLS
ON a009 .+ 4GH @009 440 14-0TZ/T19v¥IaLS
. J18¥1d300Y  _, 4009 ¥gH aoo9 NO 14-68/719v ¥31LS
(ON) («4GH) .41V i
ON " N 1009 0 14-68/319v¥33LS
NOISIATIAL  VIVa NW3 Wod DIOA Vd NOILVLS ANNOY9/VYNNILNV

SIUITIAVdYI SNOILYIINNWWOI




BELLCOMM, INC.
Subject: Effects of Deletion of IM

Erectable Antenna on IM-MSFN
Communications - Case 320

DISTRIBUTION LIST

NASA Headquarters

J. M. Allman/MAT

K. Holcomb/MOA
Lee/MA
Lyman/MR
McClanahan/MOR
Scherer/MAL
Stoney/MA

= SO0y
mom3n

0

. I. Fendell/FC-2
R. 8. Johnston/AC
Kyle/EB
McKenzie/PD4

S. Sawyer/EE

LY P

g3}

swwym
U
T

a

.-.

a

"'
N

M

C

®
ot
-

comm, Inc.
Benden
Boysen, Jr.
Chen
Downs*
Ferrara
Hagner
Hibbert
Johnson
raus

Maloy
Menard
O'Brien
Raleigh
Rosenblum
Ross
Timko
Wagner
Weygand
Wilson

. Wynn
Department 1024 File
Central Files
Library

SRAPYUHHOUEWOUQNAUQOHgD Y W
owarsRHEAINYROQY PO RTO

*Abstract Only

From: N.

W.

Schroeder



